Abstract
Introduction
There is no question that the "digital divide" -the unequal access to computers and the Internet caused by such social and economic factors as gender, income, race, and geography -poses long-term problems for a number of nations across the world. The ability to use and apply digital information is one of the key skills for future economic mobility, particularly in developing nations. Economic and social progress may not be as real or as sustainable when large numbers of people are excluded from receiving its benefits. So important has the digital divide become worldwide that the major advanced industrial countries (known as the "G8" countries) have formed a "dot force" to develop solutions for these technological disparities (BBC Online, 2000) .
When looking at the problem from a global perspective, the digital divide takes two forms. The first form consists of the national digital divides within a country of the world. Considerable policy-making and resource allocation have taken place in such countries as the United States, Canada, and Australia to find ways to ensure that citizens have access to the Internet.
The second form of the digital divide is the international schism between the "information-rich" and the "information-poor" countries. The international digital divide is based largely on the vast economic disparities between the wealthier, industrialized nations and the poorer, developing nations. For example, high-income countries with 16% of the world's population have 90% of the world's Internet hosts. The United States has more computers than the rest of the world combined (BBC Online, 2000) .
In this paper, we first apply diffusion theory to the understanding of how patterns of technology adoption tend to be unevenly spread, and what factors affect that process. Secondly, we examine the digital divide as it currently exists in Western Europe -the region of the world that is only behind North America in terms of being "wired." Third, from the experience of attempts to correct the digital divide in the United States, we discuss four possible policy options that Western Europe could pursue to correct their digital divide. Finally, we project the likely option Western Europe might adopt.
Diffusion Theory
One way of explaining the international digital divide is by applying diffusion theory. According to diffusion theory, adoption of technological innovations is a function of one's innovativeness, or willingness to try new products (Rogers, 1995) . The theory proposes that a small segment of the population (usually less than 3%) accepts the risk of adopting a new idea, product, invention, or behavior before anyone else. Eventually, if others see the benefits they can obtain from adopting the innovative activity, then they will adopt the new idea or product (Markus, 1987 , Ryan & Gross, 1943 Rogers 1983; Valente, 1993) . The nature of diffusion and adoption of a new communication technology, such as the Internet, can be viewed from the perspective of diffusion theory.
The theory suggests there are four main elements in the diffusion process: 1) the innovation, 2) communication Material published as part of this journal, either on-line or in print, is copyrighted by the publisher of Informing Science. Permission to make digital or paper copy of part or all of these works for personal or classroom use is granted without fee provided that the copies are not made or distributed for profit or commercial advantage AND that copies 1) bear this notice in full and 2) give the full citation on the first page. It is permissible to abstract these works so long as credit is given. To copy in all other cases or to republish or to post on a server or to redistribute to lists requires specific permission and payment of a fee. Contact Editor@inform.nu to request redistribution permission. channels, 3) time, and 4) the social system. Rogers (1995) has characterized the diffusion process using a bell-shaped curve to illustrate how long it takes to adopt an innovation in a population. He classified the adopters of innovations into five categories based on how long a period of time they take to adopt an innovation: innovators, early adopters, the early majority, the late majority, and laggards. Factors such as risk willingness, wealth, cosmopoliteness, education, and social pressure influence individuals' adoption of an innovation. Rogers (1995 Rogers ( , 1983 proposes that the concept of "critical mass" is crucial to the diffusion process. Critical mass refers to the point at which the number of adopters is large enough for the growth process to become self-sustaining. An innovation is of little value unless other individuals also adopt it (Valente, 1995) . For example, if people feel the cost of subscribing to an Internet service outweighs the benefits, then there will be too few subscribers for this innovation to become self-sustaining. Thus, critical mass is an important consideration in understanding the conditions under which reciprocal behavior gets started and becomes self-sustaining (Markus, 1987) . For any medium to be considered a mass medium and, therefore, economically viable to advertisers, a critical mass of adopters must be achieved (Morris & Ogan, 1996) . Interactive media, such as the Internet, only become useful as more and more people adopt them. As Rogers (1986) noted, the usefulness of a new communication system increases for all adopters with each additional adopter. At the present time, the Internet has reached the critical mass threshold suggested by Rogers (1995) to assure that its adoption rate will become self-sustaining.
Internationally, a nation's adoption and extent of use of the Internet varies due to numerous factors, chief among them socioeconomic factors such as income (Rogers, 1995) . Per capita Gross Domestic Product (GDP) generally predicts the likelihood of the adoption of the Internet. Per capita GDP is generally related to the number of telephone lines per 100 people in a region. The number of phone lines is a leading indicator for the level of universal service in telecommunications. Of the world's nearly 850 million phone lines, 64.5% are located in only 30 industrialized nations. On the other hand, the nations with the lowest per capita Gross Domestic Product (GDP) have only 1.6 telephone lines per 100 people (OECD, 2001) . Per capita GDP is also related to the number of computers per 100 people in a country, another prerequisite to obtaining Internet service. Table 1 demonstrates some of the global disparities that exist across these two indicators. Table 1 shows that the higher per capita GDPs of the Americas and Europe result in greater numbers of phone lines and computers. The relationship between per capita GDP and phone lines/computers per 100 people is even more striking when comparing the most industrialized and least developed nations in those regions (Table 2 ). Table 2 clearly shows that the number of phone lines and computers is proportional to a nation's per capita GDP.
Other factors may also account for a country's adoption pattern. Valente (1995) has observed that social networks are a major influence affecting the adoption of a new idea, product, or technology over time. A social network is the pattern of friendship, advice, communication, or support that exists among the members of a social system (Burt & Minor, 1983) .
Another factor that crucially affects the nation's Internet diffusion is infrastructure. In terms of the Internet, existing telecommunication facilities are critical to understanding variations in the spread of the Internet (Hargittai, 1999) . A country's infrastructure, as well as the capacity of its international links, plays an important role in the diffusion process (Bazar & Boalch, 1997) .
In examining the effect of the above factors, Kwon (2001) found in a study of 82 nations that countries with higher per capita income, more education, higher network connectivity, sufficient technological infrastructure, and more competitive market environments were more likely to adopt the Internet earlier than other nations and to use the Internet more often to get information. The economic stability of a nation, language barriers, and government policies were less predictive of the adoption of the Internet as a new communication medium.
Comparing the United States and Western Europe
By far, the United States and Western Europe lead the world in Internet penetration. This is not surprising as both regions contain advanced industrialized economies. Still, while the United States is rapidly approaching a 60% Internet penetration rate, Western Europe has just recently broken through the 30% barrier (a figure at which a communication medium becomes a "mass" medium). But a closer examination of Internet usage in specific Western European countries shows that those with a lower level of industrialization bring down the average for the entire region. For example, the high Internet penetration rates of Sweden and Iceland (64.68% and 69.80%, respectively) are in effect canceled out by the Internet penetration rates of the less industrialized Greece and Turkey (13.15% and 3.71%, respectively).
A 2000 study comparing Internet use in the United States and Europe revealed that while 26% of Americans in the lowest socio-economic class went online, only 7% in the corresponding Western European class did (NUA, 2000) . The same study found that 44% of Americans in the 55 to 64 age bracket used the Internet, compared to only 12% of Western Europeans in the same age group (NUA, 2000) . The same study found that 55% of American men and 52% of American women used the Internet. By comparison, only 34% of Western European men and 20% of Western European women used the Internet (NUA, 2000) .
A close examination of the digital divide in Western Europe reveals that the region is split almost evenly between the "wired" Northern countries and the "unwired" Southern ones (Wakefield, 2002 
Internal Factors Contributing to the Digital Divide in Western Europe
In addition to the North/South regional divide, most Western European nations have similar internal factors that predict their national digital divides. As with the United States, these "intra-national" digital divides come about from two major factors: age and income. Unlike the United States, however, gender is also a major contributing factor to the intra-national digital divides. 
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Income
In the United States, the higher the household income, the more likely that the members of that household will own a computer and use the Internet. The same pattern is true throughout Western Europe. In the United Kingdom, only 23% of the lowest income group is riding on the information superhighway, while 68% of those in the highest income group are passengers. In France, 74% of the highest income bracket has a personal computer, compared to 11% in the lowest income bracket. Only 30% of the unemployed in Ireland are "familiar" with computers, as opposed to 84% of students and 64% of those in the workforce. The situation is even worse in Italy, where only 9% of the unemployed in Italy have ever gone online, compared to 70% of students and 38% of the workforce. Thus, the groups that could most benefit from having access to the information economy are the least likely to be using its tools (Meland, 2000; NUA, 2001) .
Gender
In the United States, men and women make up roughly the same number of Internet users. In contrast, consider the following: only 40.5% of French Internet users are female; there are 2.6 Italian men online for every one Italian woman online; only 33.5% of the Spanish online population is female; and only 36% of the German online population is female. In Western Europe, using the Internet is an activity that men are more likely to do than women. Given that Western European women have fewer highincome jobs and have lower annual incomes, this "genderized" digital divide puts women at an increased economic disadvantage (Meland, 2000; NUA, 2001 
Race/Ethnicity
Race/ethnicity is a major predictor of information "haves" and "have-nots" in the United States. In Western Europe, race does not appear to be a major cause of the digital divide, although the effect of race in predicting the Western European digital divide might be masked by income.
In summary, two digital divides plague Western Europe. First, there is a regional digital divide between Northern European countries and Southern European ones. Secondly, Western European countries face their internal digital divides based on age, income, and gender. The next section reviews four different options for solving both the regional and the intra-national digital divides in Western Europe.
Solutions
The United States has been suffering from a persistent digital divide for most of the last decade (U.S. Department of Commerce, 2000). Many solutions have been offered as to how to deal with the inequity in Americans' technology acquisition. These proposed solutions fall into four categories -the marketplace, government action, philanthropy/community action, and public/private partnerships. Those concerned about the digital divide in Western Europe might be well advised to look more closely at these U.S.-based categories of solutions.
The Marketplace
This solution to the digital divide suggests that the market will fix the problem by allowing the basic laws of supply and demand to be the primary engines for change. The government's role should be restricted to nurturing competition and funding basic research.
This approach cautions that policymakers should be patient and let the market fulfill consumers' evolving needs instead of rushing to create expensive and unwarranted new federal programs. Historically, new technologies spread slowly. First the wealthy get the technology, then the middle classes and the poor, but eventually everyone gets the technology. In addition, it appears that the newer the technology, the quicker it spreads. For example, it took 46 years for 25% of the American population to get electricity while it took 35 years for 25% of the population to get telephone service. By contrast, it took just 16 years for 25% of American households to get a personal computer and only seven years for 25% to get Internet access. The free market proponents thereby claim that the digital divide is not a question of "haves" and "have-nots," but of "have-nows" and "have-laters."
As evidence of the marketplace at work, the price of personal computers has declined to the level of a television set. A basic unit that will allow the user to access the Internet, do word processing, or create a Web page can be purchased for between $300-400. In addition, market forces of supply and demand have made Internet access readily available and affordable to most users. For example, from October 1999 to September 2000, the average cost of Internet access for 20 hours per month at peak times fell by 24%, and 21% at off-peak times; for 40 hours of peak usage it fell 27%, and 26% at off-peak. As the Internet technology marketplace matures, prices will fall even more, making Internet access affordable to all that want it.
Governmental Action
Opposing the pro-marketplace voices are those who believe that the digital divide is a serious enough problem to warrant governmental involvement. Proponents of governmental intervention argue that it was not the marketplace that built the interstate highway system, alleviated the country's civil rights problems, or implemented the space program. Rather, it was the government who assumed these massive responsibilities. It appears that many Americans agree -a recent poll revealed that 57% of the respondents agreed with the notion that the government should "help low-income get access to computers and the Internet" (NPR, 2000) .
The pro-marketplace faction argues that the eventual spread of Internet access in the next few years will parallel the gradual spread of access to television since 1948. Yet, critics note that this is an unfair comparison. Television "is basically a passive form of entertainment … [t]he new media [the Internet] require the active, informed, literate participation of a user" (Tapscott, 1997) . Thus, the spread of television access will not be replicated by the Internet, which takes deliberate effort by literate and motivated users, as opposed to the inherently passive nature of television. Consequently, society cannot rely on the market to bridge the digital divide, but, rather, the government must act.
Those who take this position advocate one of two options for action by the government. First, because the digital divide is a serious social and economic problem, the government -at the federal, state and local levels -should attack the problem through direct funding. The second solution is to combat the divide through governmental legal, regulatory, and tax policies. We review an example of each solution below.
Federally Funded Programs
The U.S. Department of Education has allocated over $135 million in grants to train 400,000 teachers to use information technologies more effectively in the classroom and the 'Kids 2000' program. Kids 2000 will provide each of the 2,300 Boys and Girls Clubs in America an average of 10 computers. In addition, Kids 2000 will provide every Boys and Girls Club with Internet access and instructors to show the youths how to utilize the technology.
Federal Regulations and Tax Policy
A prime example of using regulatory and tax policy to combat the digital divide is the implementation of the Schools and Libraries Universal Service Fund. Known as the "e-rate," the program allows primary and secondary schools and libraries to receive basic and advanced telecommunications services at discounts from 20-90% below commercially available rates. The most disadvantaged schools and libraries (based on the percentage of students eligible for the national school lunch program), as well as those in rural areas, receive the highest discounts. Financed with revenues from long-distance telephone charges, the e-rate provides approximately $2.25 billion in funds to schools and libraries.
State and Local Government Action. Even some advocates of governmental action believe that the federal government is too unwieldy, distracted, meddlesome, and/or inept to deal with the digital divide properly. Instead, they believe that government action on the digital divide must come from the state and local levels.
An exemplar of state governmental action is Maine's effort to provide every seventh-grader with a free laptop computer that the student would keep after graduation (Rosen, 2000) . With $50 million in state funds, along with $15 million from federal and private sources, Maine is providing each student with a laptop on the first day of the seventh grade. The computers remain school property until graduation, though students can take them home for homework and research. Further, the state pays the cost of equipping half of all the K-12 teachers in the state (the local school districts paying for the other half). As many as 21,000 students and teachers would receive a free laptop in the first year of the program. Municipal governments are getting involved. Boston is Municipal governments are getting involved. Boston is the perhaps the best example of local government action against the digital divide (Page, 2000) . The city's Digital Bridge Boston initiative features two programs: TechBoston and Technology Goes Home. TechBoston is the citywide technology training program for public school students. In return for their training, students of TechBoston provide teachers, schools, and the Boston Public Library with technology support. The Technology Goes Home program provides low-income families with a free computer, Internet access, and training.
An example of the positive effects of these efforts is a project conducted in Camfield Estates, a 102-unit, lowincome housing development in Roxbury, Massachusetts. A computer and a high-speed Internet connection were provided to each unit and residents were provided with training in the use of computer hardware and software. Evaluation of the program revealed that the use of the technology introduced into Camfield Estates increased the size and range of residents' social networks. Residents experienced increased empowerment and improved access to jobs and other resources outside of the local job market (Hampton, O'Bryant and Pinkett, 2002, August) .
Philanthropic and Community Efforts
Outside of government action and free market solutions, many believe that the digital divide can be bridged through community efforts and philanthropy. Supporters of this option hope that corporations, civic organizations, foundations, and wealthy individuals will realize the importance of the digital divide. The proposition is that if America's philanthropic spirit can be harnessed, the digital divide could be bridged.
The most high-profile example of individual giving is Microsoft Chairman Bill Gates, who donated $1 billion to fund minority scholarships in technology fields through the Gates Foundation.
On the corporate level, 3Com Corporation donated $1 million in networking equipment and consulting services to ten U.S. cities to implement programs to help minorities and low-income families access the Internet ("3Com," 2000) . For example, in Glasgow, Kentucky, 3Com implemented a citywide network to link all residents to the public schools and city services. 3Com also installed computer kiosks throughout the city of New Orleans to connect at-risk youth with training alternatives and job opportunities.
Non-profit foundations are also very active in closing the digital divide. For example, the Verizon Foundation's work includes establishing an online resource center to assist schools and libraries to apply for the Federal "erate" program and offering $500,000 in workforce development grants to communities in Illinois and Indiana.
Because the digital divide is linked to a number of society's challenges (illiteracy, grossly uneven distribution of wealth, etc.), many community action organizations are working in some part to close the digital divide. For example, the Charles River Public Internet Center of Waltham, Massachusetts works to ensure that every member of the community has equal opportunity to become computer literate and has access to the Internet and office software. In addition, the Austin Free-Net provides free, public Internet access to all residents of Austin, Texas.
With the current economic recession in the United States, however, the level of giving from these organizations and individuals may not be enough to overcome the barriers posed by the digital divide.
Private/Public Partnerships
The 2000 election brought about a shift in the federal government's priorities and attitudes towards the digital divide. The most immediate manifestation of this shift was the threat of limiting or cutting the amount of government money being devoted to digital divide issues. Therefore, there are some who feel that the most practical solution is to form private/public partnerships to share the burden of running digital divide programs. Of the scores of partnerships battling the digital divide, two stand out:
1) "Plugged In" of East Palo Alto, California offers free Internet access and computer training to the residents of one of the poorest and most ethnically diverse areas of California. Plugged In trains students in Internet and computer basics, as well as providing them with a 10-week training program covering graphic design and website development. Volunteers from such companies as Intel, Sun Microsystems and Cisco Systems teach these training sessions. As a result, Plugged In offers its students world-class, hands-on training in some of the most marketable information technology skills.
2) "PowerUP" is an organization that is a combination of not-for-profit organizations, for-profit businesses, and government agencies. Founded by Steve Case, chief executive officer of the world's largest Internet service provider, America Online, PowerUP's main mission is to fulfill "Five Promises": an ongoing relationship with a caring adult; safe places and structured activities; a healthy start; marketable skills through effective education; and an opportunity to give back through community service (PowerUP, 2002 It should be noted that merely getting people online does not solve the digital divide. Recent research has shown that being "connected" does not mean that a user can effectively access or manage online content (Hargittai, 2002, August) . In addition, as Malcolm Forbes, managing director of Brixton Online, noted in a May 2002 interview, the digital divide "is simply a manifestation of the same old social divides that have their roots in poverty, low expectations and opportunities" (Digital Europe, 2002, May 16) . Though access is not a sufficient condition to solving the digital divide, it is a necessary one. Inequality in access to communication technology is too important a social problem to ignore.
